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Abstract  
 
Delimited degraded soil areas caused by an improper land preparation before vine 
plantation and or management can be observed in conventional and organic Euro-
pean vineyards. Soil malfunctioning including: poor organic matter content, imba-
lanced nutritional status, altered pH, water deficiency, soil compaction and/or scar-
ce oxygenation. The goal of the present study was to compare the effects of some 
agronomic strategies to restore optimal soil functionality in degraded areas in orga-
nic commercial vineyards located in five countries, and to evaluate the impact of 
these soil management practices on vegetative growth, yield and grape quality pa-
rameters. Grapevines located in non-degraded soils showed higher vegetative 
growth and yield, and lower total soluble solids in grapes. Generally, there were no 
significant differences in vegetative growth, yield and grape quality among the soil 
management strategies in degraded areas.  
 
Keywords: restoring degraded soils, grapevine, cover crops, land preparation, 
organic viticulture  
 
Introduction  
 
Viticulture is one of the most erosion-prone land uses (Garcia-Ruiz, 2010). Some 
vineyards are located on steep slopes and shallow soils where heavy rain events 
generate runoff, and soil tillage exacerbates soil losses (Le Bissonnais and An-
drieux, 2007). In both conventional and organic European vineyards, it is no rare to 
have delimited areas characterized by problems in vine health, grape production and 
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quality, that show a bad soil functioning. Causes for soil malfunctioning can be 
manifold and they sometimes interact such as: poor organic matter content, imba-
lanced nutritional status, altered pH, water deficiency, soil compaction and/or scar-
ce oxygenation. In the bibliography, cover cropping has been extensively assessed 
in a variety of soil and climate conditions across the world, largely under Mediter-
ranean climate (Quader et al., 2001; Pardini et al., 2002; Dinatale et al., 2005; In-
gels et al., 2005; Gaudin et al., 2010; Marques et al., 2010). These studies identify a 
large variety of ecosystem services provided by cover crops in vineyards, such as 
weed control, pest and disease regulation, water supply, water purification, field 
trafficability, soil biodiversity and carbon sequestration. The EU Organic Farming 
Regulations (834/2007 and 889/2008) provide general considerations on the main-
tenance of soil fertility and biodiversity, but do not include guidelines on the prepa-
ration of soil for planting of perennial crops and the maintenance of its functionali-
ty. The recovery of optimal production and ecosystem functionality of degraded 
vineyards is the object of the research project of ReSolVe - Restoring optimal soil 
functionality in degraded areas in organic Vineyards, funded for by the European 
Fund FP7 ERA-net Project, CORE Organic Plus. The ReSolVe project involves 
eight research groups in six different countries: Italy, Spain, France, Sweden, Slo-
venia and Turkey. The aim of the present study was to compare the effects of selec-
ted organic agronomic strategies to restore optimal soil functionality in degraded 
areas in different country partners, and to evaluate the impact of these soil mana-
gement practices on the grapevine growth, yield and grape quality parameters.  
 
Materials and methods  
 
The experimental study was carried out in season 2017 in nine organic commercial 
vineyards located in Italy (Chianti Classico wine district and Maremma), France 
(Montagne St. Émilion and La Clape), Spain (La Rioja) and Slovenia (Koper) for 
wine grapes, and in Turkey (Dokuztekne and Sarıveli) for table grapes. Four diffe-
rent soil treatments: Control degraded, Composted Organic Amendment (COMP), 
Green Manure (GM) and Dry Mulching (DM) were implemented in the degraded 
areas to appraise the restoration and improvement of these soils as described by 
Priori et al., this issue. Additionally, a control treatment corresponding to a non-
degraded soil was also included and named T0. Effects of these soil treatments on 
each experimental plot have been evaluated through different measurements of ve-
getative growth (chlorophyll, SPAD units), yield components (yield per vine) and 
grape composition (total soluble solids) to characterize and compare the three dif-
ferent soil remediation strategies. Data analysis were performed by one-way 
ANOVA comparing the means to test the influence of the all treatments involved 
in the nine experimental vineyards plots. The ANOVA statistical analysis obtained 
for each parameter of vegetative growth, yield components and grape composition 
is displayed below. These parameters were also evaluated farm-by-farm in each 
country. Means separation was performed using Student-Newman-Keuls test at si-
gnificance level p = 0.05.  
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Results and discussion  
 
Figure 1 provides vegetative growth, determined as leaf chlorophyll contents in 
different organic vineyards corresponding to the five soil treatments. The highest 
SPAD index was reached in the non-degraded soil. Statistically significant 
differences between degraded and non-degraded soils were obtained in Fontodi 
(Italy) and Celebi (Ceyhan/Turkey) farms. No statistically significant differences 
were found between the four soil treatments in degraded soils in the four organic 
vineyards in Turkey and Italy. 
 
 
Figure 1.  
Vegetative growth (as SPAD 
units) in four organic 
vineyards in Italy and 
Turkey corresponding to the 
five soil treatments.  
 
Statistical analyses were 
performed using Student 
Newman Keuls test at a 
significance level p = 0.05.  
*=0.05>p>0.01;  
** =0.01>p<0.001;  
*** = p < 0.001. 
 
The mean values of yield per vine in the nine vineyards and in the four soil 
treatments are displayed in Figure 2. As vegetative growth, the highest values of 
yield per vine were observed in non-degraded soils except in Puelles farm (Spain). 
No statistically significant differences were found between the four soil treatments 
in degraded areas whatever the sites. 
 
 
 
Figure 2. Impact of soil treatment on grape yield in nine organic vineyards in five 
countries. No significant statistical differences were found between the four treatments 
applied in all sites. 
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Regarding grape composition, the values of total soluble solids (sugars) in the 
organic vineyards corresponding to five soil treatments are presented in Figure 3. 
Significant differences were found between degraded and non-degraded soils in 
Turkey (Çelebi farm) and Slovenia (Bonini and Prade farms). However, no 
significant differences in total soluble solids were found among the soil 
management strategies in degraded areas. 
 
 
Figure 3. Impact of soil treatment on total soluble solids (TSS) in grapes in nine 
organic vineyards of five countries. Statistical analyses were performed using 
Student Newman Keuls test at a significance level p = 0:05. * = 0.05 > p > 0.01; 
** =0.01>p<0.001; *** = p < 0.001 
 
Conclusions  
 
Grapevines located in non-degraded soils showed higher vegetative growth and 
yield, and lower sugar concentration in grapes. The impact different soil treatments 
were consistent among the five countries. Generally speaking, there were no signi-
ficant differences on vegetative growth, yield and grape quality among the soil ma-
nagement strategies in degraded areas. Which may most probably due to insuffi-
cient project period (3 years) to obtain effect of organic additives responses as or-
ganic material enrichment response to plant and soil need more than couple of 
years.  
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